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PURPOSE: To provide an analyzer by which high concentration 
electrolyte and low concentration electrolyte can be analyzed at random 

with high accuracy. 

CONSTITUTION: In an analyzer 1 having an electric potential measuring 
part 3 to measure plural specimens and a data processing part 4 to 
process data of measurement results of this electric potential measuring 
part 3, the data processing part 4 finds a correction factor according to 
measurement results of second high concentration standard liquid BH 
and second low concentration standard liquid BL. and measurement 
results of measurement specimens are corrected by using this 
correction factor and the measurement results of the specimens. 




LEGAL STATUS 

[Date of request for examination] 01 .02.2000 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3311 11 3 

[Date of registration] 24.05.2002 
[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

' http://wwwl9.ipdl.jpo.go.jp/PA1/result/cletail/main/wAAAxna4SsDA407113779P1.htm 



2003/12/24 



^ 1/1 ^— V 

* MOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. :|u|c:|c* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] . , . ^- , ■ r 

[Claim 1] An analysis apparatus characterized by for the above-mentioned data-processing section asking for a 
correction factor based on a measurement result of the high concentration standard solution and the low 
concentration standard solution, and amending a measurement result of a measurement specimen using this 
correction factor and a measurement result of a before specimen in an analysis apparatus equipped with a test 
section which measures two or more specimens, and the data-processing section which carries out data 
processing of the measurement result of this test section. 

[Claim 2] Said analysis apparatus according to claim 1 characterized by performing amendment of a 
measurement result using the following correction formulas and an amendment concentration - measurement 
concentration-Cbefore specimen measurement concentration-measurement concentration) x correction factor. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[lIId°Jstrial Application] This invention relates to the analysis apparatus which analyzes the concentration of 
electrolytes, such as a blood serum and urine, continuously. 

[Description of the Prior Art] Conventionally, analysis of the concentration of mixture electrolytes, such as a 
blood serum and urine, is performed by the batch method for every object. And in case a blood serum specimen 
is measured after measurement of a urine specimen, in order to prevent the effect of carry-over, performing 
dummy analysis, or putting in a washing process in between, and removing a residual specimen is performed. 

[pTOblem(s) to be Solved by the Invention] By the way. there was nonconformity like each following term in the 
conventional analytical method. , 

(1) Since the carry-over of a dilution pipe does an adverse effect, a blood serum and a urine specimen cannot be 
measured at random. .. . , . 

(2) In the case of measurement of the blood serum specimen immediately after urine specimen measurement, 
since the concentration difference of a specimen is dramatically large, in response to the effect of the urine 
residual liquor adhering to a dilution pipe wall, carry-over serves as size. And since it is necessary to perform 
dummy analysis or to add a washing process to an excess, improvement in processing speed is difficult. 

(3) In order to prevent the effect of carry-over, washing of a dilution pot or a stirring rod may be performed, but 
since it is necessary to prepare the device for supplying a penetrant remover and a penetrant remover in this 
case, the configuration of an analysis apparatus becomes complicated. Moreover, since washing time amount is 
spent, improvement in processing speed is difficult. 

The place made into the object of this invention is to offer the analysis apparatus which can analyze a high- 
concentration electrolyte and a low-concentration electrolyte to high degree of accuracy at random. 

[0004] . ^ u- . ■ I • 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned object, in an analysis 
apparatus equipped with a test section which measures two or more specimens, and the data-processing 
section which carries out data processing of the measurement result of this test section, the data-processing 
section asks for a correction factor based on a measurement result of the high concentration standard solution 
and the low concentration standard solution, and this invention has it in amending a measurement result of a 
measurement specimen using this correction factor and a measurement result of a before specimen. This 
invention is by carrying out like this to have enabled it to analyze a high-concentration electrolyte and a low- 
concentration electrolyte to high degree of accuracy at random. 

[Example] Hereafter, one example of this invention is explained based on drawing 1 and drawing 2 . Drawing 1 
shows one example of this invention, and the sign 1 in drawing is an analysis apparatus. This analysis apparatus 
1 is equipped with the dilution pipe 2, the potential test section 3 as a test section, and the data-processing 
section 4. Sample pro-BU 5. the internal standard liquid regurgitation nozzle 6. the diluent regurgitation nozzle 7. 
and the stirring rod 8 are arranged in the perimeter of the dilution pipe 2. and these are connected to the 
internal standard liquid regurgitation device 9. the diluent regurgitation device 10. and the sample attraction 
regurgitation and a device 11. The syringe is used for each devices 9-11. 

[0006] Sample pro-BU 5 is attached in the probe migration device 12, and is displaced free to the upper part of 
the dilution pipe 2. the Standa-DOTE-bull 13. and the sample container 14. Furthermore, sample pro-BU 5 is 
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made to go up and down by ttfl^obe migration device 12. . . . au *u i + i 

[0007] In the Standa-DOTE-bull 13, they are the 1st high concentration standard solution AH. the 1st low 
concentration standard solution AL the 2nd high concentration standard solution BH. and the 2nd low 
concentration standard solution BL. Two or more held containers are held. The concentration of each standard 

solution is known. ^ . j i 4.- 

[0008] Here sample pro-BU 5 can stop in the upper part of each container in which the standard solution was 
held. And general various devices are employable as a means to move sample pro-BU 5 to the upper part of 

each container. , .... o j i.u 4. ^ 

[0009] Piping connection of the potential test section 3 is made between the dilution pipe 2 and the waste fluid 
container 15 Furthermore, the test liquid (electrolyte) 16 held in the dilution pipe 2 moves to the waste fluid 
container 15 from the dilution pipe 2 with actuation of a peristaltic pump 17, and the potential test section 3 is 
passed Reference liquid 18 is also introduced into the potential test section 3. • , u m ^ 

[0010] The potential test section 3 is a thing using a specific ion electrode, measures potential about Na, K. and 
CI of a test liquid 16, and outputs a measurement result to the data-processing section 4. The data-processing 
section 4 has the function memorize the correction factor which computes the correction factor for the function 
to memorize the measurement result of the potential test section 3, the function which computes the average of 
two or more measurement results, the function to search for the calibration curve of potential-concentration, 
and random measurement and which was functioned and computed, the function which computes amendment 
concentration using a correction factor. 

[0011] Below an operation of the above-mentioned analysis apparatus 1 is explained. In an analysis apparatus 1. 
creation of a calibration curve and calculation of a correction factor are performed in advance of analysis of 
samples (specimen) 21 and 22. The 1st high concentration standard solution AH used by this example, and the 
1st low concentration standard solution AL Concentration is good at a blood serum range level degree (high 
concentration Na:160 K:6.0 Cl:120, low concentration Na:120 K:3.0 Cl:80). Moreover, the 2nd high concentration 
standard solution BH and the 2nd low concentration standard solution BL If it attaches, in order to clarify effect 
of carry-over, the one where a concentration difference is larger is good (for example, high concentration Na:300 
K-100 Cl:400, low concentration Na:160 K:6.0 Cl:120). 

[0012] Because of creation of a calibration curve, sample pro-BU 5 is the 1st high concentration standard 
solution AH first. It draws in, it moves to the dilution pipe 2, and is the 1st high concentration standard solution 
AH The regurgitation is carried out to the dilution pipe 2. Under the present circumstances, the specified 
quantity regurgitation also of the diluent 19 is carried out to the dilution pipe 2. Revolution actuation of the 
stirring rod 8 is carried out, and the test liquid 16 in the dilution pipe 2 is fully stirred. Then, a test liquid 16 flows 
to the potential test section 3 with actuation of a peristaltic pump 17. and potential measurement of a test liquid 

16 is performed. ■ • ^. , e u 

[0013] Next, internal standard liquid 20 is enough stirred for the internal standard liquid regurgitation nozzle 6 by 
the dilution pipe 2 with known amount discharge and a stirring rod 8 in internal standard liquid 20, and potential 
measurement of internal standard liquid 20 is performed. And the 1st high concentration standard solution AH 
The potential difference with internal standard liquid 20 is searched for. 

[0014] Above-mentioned actuation is repeated a total of 4 times. Furthermore, the average of the four potential 
difference is calculated. Then, sample pro-BU 5 is the 1st low concentration standard solution AL. It draws in 
and is the 1st low concentration standard solution AL. It is breathed out with a diluent 19 to the dilution pipe 2. 
Furthermore, the 1st high concentration standard solution AH It is the 1st low concentration standard solution 
AL like a case. Potential measurement of the included test liquid and potential measurement of internal standard 
liquid 20 are performed. And this actuation is repeated 4 times and the average of the four potential difference is 

calculated. , 
[0015] And two sorts of different standard solutions AH and AL The calibration curve of potential difference- 
concentration is calculated from the average of the potential difference. Sample pro-BU 5 is the 2nd high 
concentration standard solution BH because of the calculation of a correction factor to the next. It draws in and 
is the 2nd high concentration standard solution BH to the dilution pipe 2. The regurgitation is carried out with a 
diluent 19. After stirring and the 2nd high concentration standard solution BH Potential measurement of the 
included test liquid 16 is carried out. Furthermore, the 2nd low concentration standard solution BL It is drawn in 
by sample pro-BU 5, revolution actuation of the stirring rod 8 is carried out, and the test liquid 16 in the dilution 
pipe 2 is fully stirred. Then, a test liquid 1 6 flows to the potential test section 3 with actuation of a peristaltic 
pump 1 7, and potential measurement of a test liquid 1 6 is performed. 

[0016] The 2nd high concentration standard solution BH and the 2nd high concentration standard solution BL 
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Potential measurement is rep^^^d by turns by a unit of 3 times, as showTWfi the following table 1, and it is 

performed a total of 12 times. And both the standard solutions BH and BL A potential measurement result is 

used in order to ask for a correction factor so that it may mention later. 

[0017] 

[A table 1] 



S.NO 




1 




2 




3 




4 




5 


&msmm&B 


6 


<s:mm!m^B 


7 


mmmw^r^B 


8 




9 




10 


&mmjim}&B 


11 


msmmmfAB 


12 


m^mmiSLB 



A correction factor is the following based on the measurement result of a table 1. It is led by (1) type. 

[0018] 

[Equation 1] 

«iE«a<%) B„ iaa-B,«a: 

[0019] (1) The data of a table 1 is substituted for each variable of a formula. That is, the 2nd high concentration 
standard solution BH It carries out and is a table 1. The average of a total of six specimens of S.NO.1-3, and 7-9 
is used. Moreover, the 2nd low concentration standard solution BL As concentration, the average of S.N0.5 and 
four specimens of 6, 11, and 12 is used, furthermore, the 2nd high concentration standard solution BH The 2nd 
low concentration standard solution BL immediately after measurement as concentration — S.NO. — the 4 or 
10 averages are used. 

[0020] For example, it is the numeric value of the following actually outputted about K (1) A concrete correction 
factor is calculated by substituting for each variable of a formula. 

The 2nd high concentration standard solution BH : The 2nd high concentration standard solution BH of 96.8 
mmol/l The 2nd low concentration standard solution BH immediately after measurement : The 2nd low 
concentration standard solution BL of 6.16 mmol/l : 5.96 mmol/l [0021] 
[Equation 2] 



6. 16-5. 9 6 
96. 8-5. 96 



XI 00 = 0. 22 



[0022] Next, this correction factor is used and it is the following. Amendment concentration is computed from 
(2) types. 

amendment concentration = measurement concentration-(before specimen measurement concentration- 
measurement concentration) x correction factor = measurement concentration-(before specimen measurement 
concentration-measurement concentration) xO,22 — (2) this — An example at the time of asking for the 
measurement concentration of K about the actual samples 21 and 22 using (2) types is shown in a table 2 
[0023] 
[A table 2] 
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S.NO 








1 


99.32 






2 


97.41 


1.91 


97.41 


3 


98.15 


-0.74 


98.15 


4 


97.18 


1.02 


97.13 


5 


99.18 


-2.05 


99.18 


6 


6.16 


93.02 


5.97 


7 


6.02 


0.13 


6.02 


g 


5.98 


0.04 


5.98 


9 


5.98 


-0.01 


5.98 


10 


5.97 


0.02 


5.97 


11 


99.20 


-93.23 


99.39 


12 


98.31 


0.89 


98.31 


13 


99.19 


-0.88 


99.19 


14 


97.58 


1.61 


97.58 


15 


97.93 


-0.35 


97.93 


16 


6.18 


91.75 


6.00 


17 


5.99 


0.19 


5.99 


18 


5.98 


0.03 


5.96 


19 


5.94 


0.02 


5.94 


20 


5.97 


-0.04 


5.97 


21 


99.13 


-93.16 


99.32 


22 


97-99 


i.U 


97.99 


23 


98.55 


-0.56 


98.55 


24 


99.20 


-0.85 


99.20 


25 


99.51 


0.31 


99.51 


26 


8.17 


93.34 


5.98 


27 


6.01 


0.16 


6.01 


28 


6.01 


0.00 


6.01 


29 


5.97 


0.04 


5.97 


30 


5.96 


0.01 


5.96 


31 


98.95 


-92.99 


99.14 


32 


97.69 


1.26 


97.69 


33 


99.10 


-1.41 


99.10 


34 


98.62 


0.48 


98.62 



[0024] In a table 2. S.NO 1-5. 11-15. 21-25, and 31-34 express the same sample. As shown in a table 2. the 
value of the [before specimen measurement concentration-measurement concentration] of the low 
concentration sample immediately after high concentration sample measurement (16 for example, S.N0.6, 26) 
shows the high price carry-over influenced. However, by amending, a part for an error is canceled and a value 
comparable as the measurement concentration of other low concentration samples is acquired. 
[0025] Even if it performs the amendment same about the measurement concentration of other low 
concentration samples, measurement concentration and amendment concentration hardly change. That is, 
although change of the big numeric value only about the low concentration sample immediately after high 
concentration sample measurement appears, the effect of amendment does not appear in other low 
concentration samples. 

[0026] And the analytical data of high degree of accuracy are obtained from these things by performing 
amendment, without being influenced of the concentration difference of samples 21 and 22. the above- 
mentioned (1) type — and — (2) types are beforehand memorized by the data-processing section 4. And the 
2nd high concentration standard solution BH and the 2nd low concentration standard solution BL A correction 
factor is called for from a potential measurement result, and this correction factor is memorized by the data- 
processing section 4. Then, potential measurement of a actual sample is performed and amendment 
concentration is called for using the correction factor obtained previously. 

[0027] It sets to the above analysis apparatus 1. arid is the high concentration standard solution BH. Low 
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conrcentration standard solutil^^L It uses, a correction factor is called ^^^nd the amendment concentration of 

a sample is called for using this correction factor. And the analysis result of concentration is obtained 
beforehand in consideration of the rate of carry-over. Therefore, it becomes possible about the high 
concentration sample and a low concentration sample like a blood serum specimen like a urine specimen to carry 
out concentration analysis at random, without receiving the adverse effect of carry-over. 

[0028] Furthermore, a high concentration sample and the low concentration samples 21 and 22 can be analyzed 
continuously, without performing dummy analysis or adding the washing process for the dilution pipe 2 or a 
stirring rod 8. For this reason, it becomes possible to shorten analysis time amount. Moreover, since it. is not 
necessary to have a device for dummy analysis or washing, the configuration of an analysis apparatus 1 is 
simplified. 

[0029] Moreover, the standard solutions BH and BL Since a correction factor is called for by repeating analysis, 
it is not necessary to give a major change to the sequence of the activity of an analysis apparatus 1. in addition, 
in the range which does not deviate from a summary, many things are boiled and this invention can be changed 
[0030] For example, the 2nd high concentration standard solution BH And the 2nd low concentration standard 
solution BL Even if it uses it also as proofreading liquid for urine. Moreover, the 1st and 2nd high concentration 
standard solution AH and BH In making it serve a double purpose ****, they are the 1st and 2nd low 
concentration standard solution AL and BL. You may make it serve a double purpose. Furthermore, the 
configuration of each device of an analysis apparatus 1 is not limited to this example, and an addition and 
deletion are possible for it suitably if needed. 
[0031] 

[Effect of the Invention] As explained above, in the analysis apparatus equipped with the test section to which 
this invention measures two or more specimens, and the data-processing section which carries out data 
processing of the measurement result of this test section, the data-processing section asks for a correction 
factor based on the measurement result of the high concentration standard solution and the low concentration 
standard solution, and amends the measurement result of a measurement specimen using this correction factor 
and the measurement result of a before specimen. Therefore, this invention is effective in the ability to analyze a 
high-concentration electrolyte and a low-concentration electrolyte to high degree of accuracy at random. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the analysis apparatus of one example of this invention. 

[Drawing 2] Process drawing showing the analytical method performed by the analysis apparatus of one example 
of this invention. 
[Description of Notations] 

1 [ — The data-processing section, 5 / — Sample pro-BU, ] — An analysis apparatus, 2 — A dilution pipe, 3 — 
A potential test section, 4 6 [ — Standa-DOTE-bull, ] — An internal standard liquid regurgitation nozzle, 7 — A 
diluent regurgitation nozzle, 8 — A stirring rod, 13 21 22 — A sample (specimen) and AH The — 1st high 
concentration standard solution and AL The — 1st low concentration standard solution and BH The — 2nd high 
concentration standard solution (standard solution) and BL — The 1st low concentration standard solution 
(standard solution). 

[Translation done.] 
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22 21 ,J ~ 
13 12 




[Translation donej 
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[Translation done.] 
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